Abstract. For selection of aromatic rice (Oryza sativa L.) lines, fifteen (15) genotypes (Graminales: Poaceae), were evaluated for insect pests detection and agronomic characteristic through field test. The rice stem borer incidence was recorded according to deadhearts, whiteheads and grain yield parameters from the natural pest infestation. In general, the results on abundance and diversity of pest's species at different stages of crop growth revealed the yellow stem borer, Scirpophaga incertulas (Walker), (Lepidoptera: Pyralidae), as most dominant insect pest. On the basis of percent damage, none at all rice genotypes were totally free from stem borer damage and results showed significant differences (P< 0.05) for the selected traits. These results demonstrated that evaluation of rice genotypes conducted for stem borer tolerance showed resistance reactions by the genomes, viz., Basmati-15-15, Jajai-25/A, Basmati-15-13 and CR-33. These four genotypes possessed better antixenosis against adult egg laying and antibiosis for larval survival of stem borer as compared to the susceptible genome. These genotypes can be used in resistance development breeding program and should be admired in stem borer endemic areas. But, the genotypes Basmati-20-300, Basmati-20-400, Basmati-1.5-3 and CR-12 were highly susceptible to borer's incidence with a corresponding reduction of paddy yield. The present study implies that the tolerant elite lines are able to minimize yellow stem borer's damage and could be readily used in breeding program to release aromatic rice varieties with significantly improved paddy yield.
INTRODUCTION
A number of insects have been reported to ravage the rice fields of Pakistan, but the most important pests are rice stem borer species belong to genus Scirpophaga of family Pyralidae under the Order Lepidoptera that are serious constraints of regular occurrence in affecting rice crop. The rice stem borers cause injury to the crop at every phase of crop development; their larvae bore into stem, feed on the inner tissue and usually one larva occurs per tiller. The damage symptoms due to stem borer larvae on affected plants differ with the development period at which plant infestation is initiated. The feedings of larvae cause 'deadheart' symptoms at the vegetative stage and the rice plants may be capable of recompense the damage during the stage of maximum tillering. During the reproductive stage, the feedings of larvae particularly in panicle initiation and earhead emergence, cause 'whitehead' symptoms and with heavy infestation resulting profound loss in yield. The last instar borer larvae create an outlet hole and pupate in a silken cocoon inside the larval tunnel at the base of rice plant 2012 b) . Damage at the elongation stage usually does not produce such symptoms, but affects plant elongation capability resulting in the loss of stem in the rising flood water (Islam, 1990) . The damage is caused by caterpillars only, which bore into the leaf sheath and destroy the growing tips by feeding the internal contents. This in turn disrupts the flow of water and nourishment to the plant, thereby causing drying of central shoot, during vegetative stage. When the infestation occurs at the flowering stage, the earheads become chaffy (Jadhao and Khurad, 2012) .
Yellow stem borer, Scirpophaga incertulas (Walker), (Lepidoptera: Pyralidae), a monophagous pest of paddy is considered as most important nuisance of rain fed low land and flood prone rice eco-systems (Deka and Barthakur, 2010) . It is one of the major pests in all rice producing areas of the world. Globally, yellow rice stem borer alone causes yield losses of 10 million tones and accounts for 50% of all insecticides used in the rice field (Huesing and English, 2004) . Rice plants are vulnerable to the yellow stem borer during the booting phase, when infestations cause the greatest yield loss. Stem borer feeding route depends on plant phenology; larvae are more likely to feed on the panicle than on vegetative structures on booting, heading, and flowering tillers. Because larvae feed on the panicle, resistance during the booting phase may be effective if it reduces the likelihood of panicle feeding or if strong antibiotic resistance can be found in the panicle (Yolanda and Romena, 2006) . Unlike other rice stem borers, S. incertulas is well adopted to the aquatic deep-water rice environment (Islam and Catling, 1991) .
At the present time, farmers frequently use chemical pesticides for the control of this pest (Kudagamage and Nugaliyadde, 1995) . This reliance on use of chemical pesticides leads to numerous undesirable consequences. Host plant resistance is identified as the most effective way of stem borer management in various regions. Quite a lot of high yielding rice cultivars having manifold resistances to the insect pests have been developed and utilized in the rice growing systems. The varietals resistance is the mainly inexpensive, least problematical and ecological friendly advantageous approach for the control of insect pest damage. Host plant resistance has been emphasized as a major tactic in integrated pest management for the motive of its monetary and environment friendly benefits (Sarwar, 2012 c) . It is critical to widen resistant varieties possessing deviating genetic background to sustain a durable resistance in the field, and for that motivation the assessment of rice varieties for resistance to stem borer should continuously be done. Therefore, it is important to identify new sources of high and broad spectrum resistance for rice breeding against stem borers. The present trial is therefore undertaken in order to evaluate new resistance resources for pests' detection and yield characteristic through field test.
MATERIALS AND METHODS

Field site and plant material
The material used in the study comprised of fifteen (15) Basmati-1.5-3, Basmati-15-13, Basmati-25-4, Jajai-(P), Jajai-15-1, Jajai-25/A, Khushboo, Mehak, CR-12, CR-33 and CR-34 were taken from Plant Breeding Division of same Institute. The experimental field was weed or stubble cleared mechanically, then disc ploughed and disc-harrowed afterward. All genotypes were appraised for pests' incidence and grain yield attributing character following randomized complete block design with three replications. For each replicate of a genotype, an area of 3 m 2 was specified with a 2 m path demarcating each replicate. The seedlings of all rice germplasm were raised in nursery seedbed and 30 day old seedlings were transplanted in the field. Spacing of 30 cm was maintained between the rows and 15 cm among the plants. The crop was raised as per the recommended package of practices and all cultural operations were done as and when needed. In this trial, only varietals resistance of these genotypes to rice stem borers was observed and no chemical control agent was used.
Identification of varietals resistance
These germplasms were classified into different types based on the stem borer's incidence recorded according to deadhearts, whiteheads in the crop during vegetative and reproductive stages, respectively, and grain yield parameter at harvesting from the natural infestation. Generally, stem borer's incidence was determined from the presence of deadhearts (larvae bore leaf sheaths and stems causing dried-up of central shoots of tillers) or whiteheads (larvae cut the growing parts resulting in a white or dry empty panicle) or both in each replicate of a genotype. The borer's incidence was recorded at experimental site as deadhearts 30 and 60 days after transplanting and as whiteheads near harvest. Just before the booting stage, deadhearts observations were taken from 1 m 2 randomly selected area of each replicate of a genotype by counting the total number of tillers and tillers showing deadheart symptoms. Whitehead counts were taken one weak before the rice harvesting from each replicate of a genotype. For observation recording, the total numbers of productive tillers were counted then numbers of damaged panicles found. The percentage deadhearts and whiteheads incidence were computed by using the counting of total tillers and those with deadhearts and whiteheads infestations. Grain quality and yield attribute data were obtained after harvesting the rice crop at the experimental field. After harvesting, the seeds of each rice genotype were used to evaluate agronomic characteristic.
Analysis of data
The data recorded on paddy yield, percentage deadhearts and whiteheads were subjected to statistical analysis for characterization using Statistix 8.1 software. All the means were then compared using analysis of variance at 5% significant level.
RESULTS
Pest's diversity and damage mode in rice production system
In general, the results on abundance and diversity of pest's species at different stages of crop growth revealed the yellow stem borer, S. incertulas as most dominant insect belonging to the Lepidopteron family Pyralidae. Higher proportion of pest larvae dispersed from vegetative rice plant than booting plants. This is linked to the alteration of phenological of rice crop in relation to different stages of growth. Definitely, odor and growth of plants acted as specific line to the larvae for crop. During the vegetative stage, the numbers of tillers enhanced and the greatest numbers were achieved ahead of the booting stage. Further, at booting stage the rice tillers had larger stem diameter and for that reason made certain relatively better quantity of food resources and tendered larger survival value to the population of larvae. Typically within a single tiller, one larva was found near to apical growing area of the plant in comparison to the other segment of the plant tissue. This is due to more rigidity and less palatability of the plant tissue comparatively at the apical growing area of the plant. At booting, heading, and flowering growths of tillers, stem borer feeding route also depended on plant phenology. The larvae were more likely to nourish on the panicle compared to vegetative portions.
Identification of varietals resistance
In this experiment, the reactions of the rice germplasms to stem borer infestation are presented in Table 1 . In general, the result of experiment showed that most of the germplasms were found to give minor to moderate type of resistance against stem borers. Only four genotypes had slight deadhearts and whiteheads infestations and four had heavy incidence.
With respect to deadhearts spreading values, four genotypes Basmati-15-15, Jajai-25/A, CR-33 and Basmati-15-13 having a score of 3.95, 4.47, 4.57 and 4.84%, respectively, were exceedingly tolerant. But, Basmati-20-300, Basmati-20-400, Basmati-1.5-3 and CR-12 captured more mean values of deadhearts (10.30, 9.18, 8.11 and 7.78%, respectively) proving susceptible and significant variations were observed among the genotypes.
Regarding whiteheads, Basmati-15-15, Jajai-25/A, Basmati-15-13 and CR-33 had the minimum mean values for this trait (5.97, 6.81, 7.58 and 7.77%, respectively). Meanwhile, the germplasms viz., Basmati-20-300, Basmati-20-400, Basmati-1.5-3 and CR-12 had abundant infestation of stem borer (14.72, 13.31, 12.90 and 12.89% whiteheads, respectively) and were categorized as susceptible to the pest.
Regarding paddy yield, Basmati-15-15, Jajai-25/A, CR-33 and Basmati-15-13 had the minimum mean values for this attribute (1511.7, 1425.0, 1400.0 and 1390.0 gm per 3 m 2 , respectively) with a good grain quality. On the basis of paddy yield, only four varieties viz., Basmati-20-300, Basmati-20-400, Basmati-1.5-3 and CR-12 could recorded significantly less produce (751.7, 833.3, 861.7 and 866.7 gm per 3 m 2 , respectively), which were more infested and produced fewer grains. This study showed that there is a great diversity of volatiles in aromatic rice cultivars, and with further research, this may lead to a better understanding of the combination of compounds that give a cultivar an unique tolerant. 
DISCUSSIONS
The screening of fifteen (15) aromatic rice germplasms led to the identification of some genotypes with natural resistance to the stem borer.
Resistance to stem borer in Basmati-15-15, Jajai-25/A, Basmati-15-13 and CR-33 appeared to be due to the presence of a strong repellent or a lack of feeding stimulus in the plants, and either due to the presence of toxic materials or nutritional deficiencies in the Sarwar Valuation of Some Aromatic Rice (Oryza sativa L.) Genetic Materials to Achieve Tolerant Resources for Rice Stem Borers (Lepidoptera: Pyralidae) plant for the insect. In nature, to reduce insect pest's damage, plants may make use a variety of resistance types. Generally, the plant resistance to insects is distinguished as antibiosis (reductions of insect survival, growth rate or reproduction subsequent to ingestion of host tissue), tolerance (despite insect infestation, capacity of a crop to produce high quality yield) and antixenosis (quality of plant to repel or disturb insects to reduce their colonization or oviposition) (Alam and Cohen, 1998) . All the three categories of resistance are observed against bores in rice germplasm. Similar to this study, other investigators (Abro et al., 2003; Khan et al., 2010; Sarwar et al., 2010; Sarwar, 2011; and Sarwar, 2012 d) , also recorded differential behavior of rice cultivars to borer's infestation in Pakistan. The results revealed that larval damage varied significantly with varieties of rice and that among traditional basmati growing areas stem borers are a great threat, and in certain cases, crop is left un-harvested in the field due to the cost of harvesting being higher than the attainable yield. Evaluation of some selected rice germplasms was conducted in this trail in the natural infestation of lepidopteron insects. The estimates obtained based upon parameters of stem borer incidence (deadhearts or whiteheads and yield), showed resistance reactions in some genotypes, these promising plant materials ought to be popularized in stem borer prevalent regions and can be used in varietals breeding program. Moreover, in field conditions, these results demonstrated the expression of the resistance genome of rice that can provide season-long protection from the infestation of lepidopteron insect pests. Rice plant is susceptible to the yellow stem borer, S. incertulas throughout the booting stage, when infestations caused the greatest yield loss from the natural infestation. Since larvae fed more on the panicle, so, resistance in rice may be more effective throughout the booting period if strong antibiotic resistance can be found in the panicle to reduce the likelihood of panicle feeding. The identical observations were given by earlier investigators (Yolanda and Romena, 2006; Satpathi et al., 2012) on feeding patterns of S. incertulas on rice during the booting stage.
Numerous physical and chemical characteristics of rice were evaluated to determine which character would be the best to assess multiple rice varieties for resistance breeding to the borers. A significant positive correlation was observed between different corrected damage ratings and leaf width and chlorophyll content in rice leaves, whereas no significant correlations between resistance and plant height and leaf length were found (Xu et al., 2010) . Results of the study showed that mechanism of tolerance were affected by the plant height and amount of chlorophyll on antixenosis mechanism, stem diameter and number of tillers on antibiosis mechanism (Hosseini et al., 2011) .
Previous reports have proposed that the mechanism of tolerance for the insect depends upon many factors occurring that time, and environmental conditions are also more important and effective. Resistance to stem borers appears to be under polygenic control (Khush, 1984) .
Many morphological, anatomical, physiological and biochemical factors have been reported to be associated with resistance, each controlled by different sets of genes (Chaudhary et al., 1984) . Some varieties have added resistance caused by the presence of minor genes; however, in future it is possible to determine which resistance genes are still effective against the local borer populations. To verify whether one or many genes exist in the tolerant genotypes, they ought to intercross in reciprocal directions to study inheritance of resistance. Further research is required to conclusively determine the allelic relationships of resistance genes in the tolerant genotypes.
CONCLUSION
Presently, through rigorous testing of some rice germplasms for resistance to stem borers, few resistant genotypes are identified. Because the data confirming the occurrence of the new rice genotypes resistant to borers are somewhat small, so, the inclusion of resistance to the better rice varieties is crucial. Resistance noted among these genotypes could be owing to previously recognized resistant genes or else attributable to new genes. Hence, more experiments ought to be conducted with markers for previously recognized resistant genes to perceive whether the resistance noticed in rice germplasms is as a result of existing resistant genes or new genes to keep away from genetic homogeny of borer resistance in rice. Their identification and characterizing may support for upcoming transfer of genes into a wide range of commercial rice cultivars. The results of genetic stocks must facilitate in understanding pest resistance categories of rice to set a solid foundation for breeding new resistance varieties.
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